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^ (57) AKsirarl: A mono diamcier wellbore casing ( 14, 16). 



wo 2(H)3/10460I ARIEIIE^EI;^ C'L/iIMS PCT/US2«>03/UI3787 

[received by the International Burea'u on 27 July 2004 (27.07.04); 
origmal claims 1-36 replaced by amended claims 1-46 (9 pages)] 

What is claimed is: 

1 . A method of forming a mono diameter wellbore casing wittiin a borehole that travetses a 
subterranean fomtation, compdstng: 

positioning a first v/ellbore casing within the borehole; 

radially ejcpanding and plastically deforming the first wellbore casing, v/ithin the borshole; 
positioning a second wellbore casing within the borehole in o^'crlapping relation to the first v/ellbore 
casing; 

radially e^rpanding and plastically deforming the second wellboie casing wiihio the borehole; 
radial^' expanding and plastically deforming the overlapping portions of the first and second wellbore 
casings; and 

radially expanding and plastically defonning at least a portion of the second wellbore casing that does 

not overlap with the first wellbore casing; 
wherein the inside diameter of the pordon of the first wellbore casing that does not overlap with the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

deformed portions of the second wellbore casings 

2 . The method of claim 1 , wherein radially expanding and plastically deforming the overlapping 
portions of the first and second wellbore casings comprises: 

positioning a telescoping radial expansion device compnsing an outer sleeve and an iimer 

sleeve positioned within arnl movably coupled to the outer sleeve compnsing a tubular 
expansion cone proximate the end of the second wellbore casing; and 

injecting a fluidic material into the telescoping radial expansion device to cause the outer 

sleeve to engage the first wellbore casing and cause the inner sleeve to extoad out of 
the outer sleeve into the overlapping portions of the first and second wellbore casings 
to cause the tubular expansion cone to radially expand and plastically deform the 
overlapping porticms of the first and second wellbore casmgs. 

3. The method of claim 2, further comprising: 

conveying fluidic materials within the borehole that are displaced by the extension of the itmcr 
sleeve to a location within the borehole above the tubular expansion cone. 

4. The method of claim 2, wherein radially expanding and plastically deforming at least a pordon 
of the second wellbore casing that does not overlap with the first wellbore casing comprises: 

reducing the operating pressure within the telescoping radial expansion device; 
moving the outer sleeve onto the inner sleeve of the telescoping radial expansicm device; and 
injecting a fluidic material into the telescoping radial erqsansion device to cause the outer 
sleeve to engage at least one of the first and second wellbore casings and cause the 
inner sleeve to extend out of the outer sleeve into the second wellbore casing to cause 
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the tubular expansi(Hk cone to radiaHy expand and plastically deform at least a portion 
of the second wellborc casing. 

5. The method of claim 4, further comprising: 

conve^'ing fluidic materials within the borehole d)at are displaced by the extension of ttie inner 
sleeve to a location v/jAin tha borehoJe above the tubular er4:iansion cone. 

6. uppamtiic for forming a mono diametsr weUbore casing^ comprising; 
mcanr. for positicming a first v/£llbore cadng v'.aUiin the borehole; 

means for radially e7q>andiDg and plastically de£arming the first wellbore casing within the borehole; 
means for positioning a second wellborn casing wiQiiii the borehole in overlapping relation to tfie first 
wellbore casing; 

means for radially expanding and plasticaDy deforming ihe second wellbore casing within tte bc^hole; 
means for radially cs^anding and plastically deforming the overlapping portions of the first and second 
wellbore casings; and 

means for radialty expanding and plastically deforming at least a portion of die second wcUbore casing 

that does not overlap with the first wellbore casing; 
wherein the inside diameter of the portion of the first weUborc casing that does not overlap with the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

deformed portions of the second wellbore casing. 

7. The apparatus of claim 6, wherein means for radially expanding and plastically deforming the 
overlapping portions of ihe first and second wellbore casings comprises: 

means for positioning a telescoping radial expansion device comprising an outer sleeve and an 
iimer sleeve positioned within and movably coupled to the outer sleeve coursing a 
tabular expansion cone proximate the end of ttie second wellbore casing; and 

means for injecting a fluidic material into the telescoping radial expansion device to cause the 
outer sleeve to engage the jSrst wellbore casmg and cause the inner sleeve to extend 
out of the outer sleeve into the overlapping portions of the first and second wellbore 
casings to cause the tubular expansion cone to radially expand and plastically deform 
the overlapping portions of the first and second wellbore casings. 

8. The method of claim 7, further con^rising; 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 

9. The apparatus of claim 7, wherein means for radially expanding and plastically deforming at 
least a portion of the second wellbore casing that docs not overlap with tfie first weUborc casing 
comprises: 

means for reducing die operating pressure within the telescoping radial e^tpansion de\ncc; 
means for moymg &e outer sleeve onto die inner sleeve of die telescoping radial expansion 
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device; and 

means for injecting a fluidk material into the telescoping radial expansion device to cause fhe 
outer sleeve to engage at least one of the first and second weUbore casings and cause 
the inner sIee^'e to extend out of the outer sleeve into flic second wdlbore casing to 
cause the tubular e::pansion cone to radially cn;p:^d sad plastical^ defcnn at least a 
portion of the second ^vcllbore casing. 

10. The method of claim 9, iUfther comprising: 

conveying fluidic materials within the borehole diat are displaced by Ihe extension of the inner 
sleeve to a location v/iflnn the borehole above the tubular expansion cone. 

11. An apparatus for rddiaD>' expanding and plastically deforming a tubular member, comprising: 
a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tububr adapter defining a longitudinal passage; 
a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of L~ 

shaped bypass ports and a plurality of radial hydrauhc shp mounting passages; 
a plurality of hydraulic slips movably coupled and positioned within corresponding radial 

hydraulic slip mountitjg passages for engagmg the tubular member; 
a tubular packer cup mandrel coupled to the tubular hydraulic slip body defining a longitudinal 

passage; 

a plurality of packer cups coupled to 4e tubular packer cup mandrel for sealingly engaging the 
tubular member; 

a tubular shoe positioned wittiin and movably coupled to the tiibular outer sleeve defining a 
longitudinal passage; 

a tubular imier mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a phirality of 
radial bypass ports; 

a tubular expansion cone mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, an L-shaped bypass port, and a 
radial pressure port; 

a tubular expansion cone coupled to the tubular expansion cone including a tapered outer 
expansion surface for radially expanding and plastically deforming the tubular 
member; 

a tubular guide nose coupled to the tubular expansion cone mandrel defining a longitudinal 
passage; 

a bypass tube positioned within the nibular inner mandrel coupled to the expansion cone 

mandrel and the tubular shoe defining a longitudinal passage; and 
an annular longitudinal bypass passage defined between the tubular inner mandrel and the 
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bypass tube. 

1 2. The apparatus of claim 1 1 , wherein the longitudinal passages of the tubular adapter, bypass 
tube, and tubular expansion cone mandrel are fluidicly coupled. 

1 3. The apparatus of claim 1 1 , wherein the longitudiiial passage of the tubular expansion cone 
mandrel is fluidicly coupled lo the rriditl precsure port of the tubular ejqjansion cone mandrcL 

1 4 . The apparatus of claim 1 11 , ^'/herein ths- L-ahaped bypass port of the tubular expansion cone 
mandrel is fluidicly coupled io the annular longitudinal bypass passage, the radial bypass passages of 
the tubular inner mandztd, the L-sh^d bypass ports of the tubular hydraulic slip body, and the radial 
bypass ports of the tubular outer sleevB. 

1 5. An apparatus for radially expanding and plastically deforming a tubular member, comprising: 
a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular support member defining a longitudinal passage 

and a pluraKty of radial bypass ports; 
an hydraulic slip coupled to the tubular outer sleeve for controllably engaging the tubular 

member; 

one or more packer cups coupled to the tubular outer sleeve for sealingly engaging the tubular 
member; 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion cone coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, an L-shaped bypass port, and a radial 
pressure port including an tapered outer expansion surface for radially expanding and 
plastically deforming the tubular member. 

16. The apparatus of clann 1 5, wherein the longitudinal passages of the tubular outer sleeve and 
the tubular expansion cone are Quidicly coupled. 

17. The apparatus of claim 1 5. wherein tfie longitudinal passage of the tubujar expansion cone is 
fluidicly coupled to the radial pressure port of the tubular expansion cone. 

1 8. The apparatus of claim 1 5, wherein the L-shaped bypass port of tiie tubular expansion cone is 
fluidicly coupled to the annular longitudinal bypass passage and the radial bypass passages of the 
tubular imier sleeve, and the L-shaped bypass ports and the radial bypass ports of the tubular outer 
sleeve. 

19. A method of radially expanding and plastically deforming a wellbore casing positioned v;athin 
a borehole that traverses a subterranean formation* comprising: 

positioning an outer tubular sleeve and an iimer tubular sleeve comprising an expandon cone 
within die borehole, whereb the inner tubular sleeve is movably coupled to and at 
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least partially housed witfam the outer tubular sleeve; 
injecting a fluidic ii^terial into the inner and outer tubular sleeves; 
coupling the outer tubular sleeve to the wellborc casing; and 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellboro casing to 
radially a^and and plastically defonn a portion of the r/sllbors cjsing wsing the 
expansion cons. 

20. The method of claim 19, Viherein injecting a fluidic matGrid into the inner and outer tobular 
sleeves comprises: 

injecting ttie fluidic msLterial into an annular chamber above the expansion cone. 

21 . The mctfiod of claim 19, furlfaer cojDapiising: 

conveying fluidic materials vinthin the borehole displaced by the extension of the inner tubular 
sleeve to a location above the mansion cone» 

22. The medbod of claim 21, wherein conveying fluidic matcnBls within the borehole displaced by 
the extension of the inner tubular sleeve above the expansion cone comprises: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve through an annular passage and one or more radial passages to the location 
above the expansion cone. 
23 « The method of claim 1 9. further comprising; 

depressuring the inner and outer tubular sleeves; 

decoupling the outer tubular sleeve and the wellbm casing; and 

collapsing the outer tubular sleeve onto the inner tubular sleeve. 

24. The method of claim 23, further comprising: 

injecting a fluidic material into the inner and outer tubulat sleeves; 
coupling the outer tubular sleeve to the wellbore casing; 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to 
radially expand and plastically deform another portion of the wellborc casing. 

25. The method of claim 24, wherein injecting a fluidic material into tt^e inner and outer tubular 
sleeves comprises: 

injecting the fluidic material into an annular chamber above the expansion cone. 

26. The mediod of claim 24, further comprising: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve to a locatioo above the expansion cone. 

27. The metfiod of claim 26, wherein conveying fluidic materials wilhin ±e borehole displaced by 
the eKtetisioQ of the inner mbular slee\'e above the CTipansion cone comprises: 

conve^'ing fluidic materials within the borehole displaced by the e.vtcnsion of the inner tubular 
slee\'c through on armulor passage and one or more radial passages to the location 
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above the expansion ccme. 

28. An apparatus for ladially expanding and plastically defonning o wellbcjre casing positioned 
wiftin a borehole that traverses a subterranean formation, comprising: 

means for positioning an outer tubular sleeve and an inner tubular sleeve comprising an 
expansion cone v.athin the borehole, v/herein the inner tubiilar jlee^.^e is movably 
coi^led to and Hi le'^5t partially housed v/ithin the outer tubular skc/c; 

menns for injecting a fluidic material into the inner and outer tubular slseA^es; 

means for coupling the outer tubular sleeve to the wellborc casing; and 

means for extending the inner tubular sleeve out of the outer tubular sleeve into the weHbore 
casing to radially e^ipand and plastically deform a portion of the ^vellbore casing using 
the expansion cone. 

29. The apparatus of claim 28, wherein means for injecting a fluidic material bto the inner and 
outer tubular sleeves comprises: 

means for injecting the fluidic material into an annular chamber above the expansion cone, 

30. The apparatus of claim 28, further comprising: 

means for conveying fluidic materials within the borehole displaced by the extension of the 
inner tubular sleeve to a location above the expansion cone. 

3 1 . The apparatus of claim 30, wherein means for conveying fluidic matarials within the borehole 
di^laced by the extension of the inner tubular sleeve above the expansion cone comprises: 

means for conveying fluidic materials within fte borehole displaced by the extension of the 

inner tubular sleeve through an annular passage and one os more radial passages to the 
location above the expansion cone. 

32. The apparatus of claim 28» further comprising: 

means for depressuring the inner and outer tubular sleeves; 

nieans for decoupling the outer tubular sleeve and the wellbore casing; and 

means for collapsing the outer tubular sleeve onto the inner tubular sleeve. 

33. The apparatus of claim 32, further comprising: 

means for bjecting a fluidic material into the inner and outer tubular sleeves; 

means for coupling the outer tubular sleeve to the wellbore casing; 

means for extending the inner tubular sleeve out of the outer tubular sleeve bto the wellbore 

casing to radially expand and plastically deform anotiier portion of the wellbore 

casing. 

34. The apparatus of claim 33, wherein means for injecting a fluidic material into the inner and 
outer tubular sleeves comprises: 

means for ixijecting the fluidic material into an annular chamber above the expansion cone. 

35. The apparatus of claim 33^ further con^rising: 



AMENDED SHEET (ARTICLE 19) 



wo 2(HI3/1IU6(n 



PC171IS2003/IH3787 



means for conveying fluidic materials within the borehole displaced by the extension of the 
inner tubular sleeve to a location above the expansion cone. 
36. The apparatus of claim 35^ wherein means for conveying fluidic materials within the borehole 
displaced by the extension of the inner tubular sleeve above the expansion cone comprises: 

means for convejing fluidic materials within the borehole displaced by the cacnsion of the 

inner tubular sleeve through on aniiular passage and one or more radial passages to ih& 
location above the enpansioo cone* 
37. An appaiBtus for radially e?;paiiding and plastically deforming a tubular member, 
comprising: 

a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular adapter defining a longitudmal passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve definiiig a plurali^ of bypass 

ports and a plurality of radial hydraulic slip mounting passages; 
a plurality of hydraulic slips movably coupled and positioned within corresponding radial 

hydraulic slip mounting passages for engaging the tubular member; 
a tubular packer cup mandrel coupled to the hjbular hydraulic slip body defming a longitudinal 

passage; 

a plurality of packer cups coupled to Oie tubular packer cup mandrel for sealingly engaging the 
tubular member; 

a tubular shoe positioned within and movably coupled to the tubular outer sleeve defining a 
bngitudinal passage; 

a tubular inner matidrel positioned within and movably coupled to die tubular hydraulic slip 
body coupled to the tubular shoe defming a longitudinal passage and a plurality of 
radial bypass ports; 

an expansion device mandrel coupled to the tubular inner tnandxel defining a longitudinal 
passage having a throat passage for receiving a ball, a bypass port, and a radial 
pressure port; 

an expansion device coupled to the tubular expansion device mandrel including one or more 
tapered outer expansion sur&ces for radially expanding and plastically deforming the 
tubular member, 

a tubular guide nose coupled to the tubular expansion device mandrel defining a longitudinal 
passage; 

a bypass tube positioned vrithm the tubular inner mandrel coupled to the expansion device 
mandrel and the tubular shoe defining a longitudinal passage; and 

an annular longitudinal bypass passage defined bet>vesn the tubulur inner mandrel and the 
bypass tub':s. 
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38. The apparatus of claim 37. wberein the longitudinal passages of the tubular adapter, 
bypass tube, and tubular expansion cone mandrel are fluidicjy coupled. 

39. The apparatus of claim 37» wherein the longitudinal passage of the tubular expansion 
device mandrel is fluidicly coupled to the radial pressure port of the tubular expansion 
device mandrel. 

40. The apparatus of claim 37, v/bsn:in tlie hyposs port of the tubular e;;q?ancion dewe 
mandrel is fluidicly coupled to the annular longitudinal bjpaos pascage, the tadiol 
bypass passages of the tubular inner mandrel, flw bypass ports of the tabular hydraulic 
slip body, and the radial bypass porSa of tubular outer sleeve. 

41. An apparatus for radially cjqpanding and plastically dcfomuDg a tiibular incmber, 
ccHnprising: 

a tabular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the hibujar support member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic slip coupled to the tubular outer sleeve for controlbhly engaging Ac tubular 

member; 

one or more packer cups coupled to fee tubular outer sleeve for sealingly engaging the tubular 
member, 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion device coupled to ttic tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, a bypass port, and a radial pressure port 
inchidmg one or more tapered outer expansion surfaces for radially expanding and 
plastically deforming the tubular member. 

42. The apparatus of claim 41 , wherein the longitudmal passages of the tubular outer 
sleeve and the tubular expansion device are fluidicly coupled. 

43. The apparatus of claim 41 . wherem the longitudinal passage of the mbular expansion 
device is fluidicly coupled to the radial pressure port of the tubular expansion device. 

44. The apparatus of claim 41, wherem the bypass pat of the mbular expansion device is 
fluidicly coupled to the annular longitudinal bypass passage and the radial bypass 
passages of the hibular inner sleeve, and the bypass ports and the radial bypass ports of 
the tubular outer sleeve. 

45. An apparatus for radially expanding and plastically deforming a tubular member, 
comprising: 

a tubular adapter defining u longitudinal passage; 
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a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of radial 

hydraulic slip mounting passages; 
a plurality' of hydrauHc slips movably coupled and positioned within corresponding radial 

hydraulic slip mounting passages for engaging the tubular member, 
a fubular paulna- cup ni/Tndrcl coupkd to the tubulsr hj^ulic slip body diiining a lon^tudinal 

passt^gs; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealtngly engaging the 
tubular member, 

a tubular inner mandrel positioned v.dtfain and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a plurality of 

bypass ports; 

an expansion device mandrel coupled to the tubular inner mandrel defining a longitudinal 

passage, a bypass port, and a radial pressure port; and 
an expansion device coupled to the tubular expansion device mandrel including one or more 

tapered outer expansion surfaces for radially expanding and plastically deforming the 

tubular member. 

46. An apparatus for radially expanding and plastically deforming a tubular member, 
comprising: 

a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular si^port member defining a longitudinal passage 

and a plurality of radial bypass potts; 
an hydraulic slip coupled to the tubular outer sleeve for controllably engaging the tubular 

member; 

one or more packer cups coupled to the tubular outer sleeve for scalingly engaging the tubular 
member; 

a tubulor inner sleeve positioned within and movably coupled to the tubular outer sleeve 

dcfming a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages^ and 

a tubular expansion device coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, a bypass pKt, and a radial pressure port 
including one or more tapered outer expansion surfaces for radially expanding and 
plasticaUy dsforming the tubular member. 
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